A Gram-staining-negative, rod-shaped, motile by gliding and facultative anaerobic bacterial strain, YS-25 
The family Sphingobacteriaceae was first described by Steyn et al. (1998) . Pedobacter is a genus of Sphingobacteriaceae, which was described by Steyn et al. (1998) and later emended by Vanparys et al. (2005) , Hwang et al. (2006) , Gallego et al. (2006) and Zhou et al. (2012) . Pseudopedobacter, another genus of Sphingobacteriaceae, contains Pseudopedobacter saltans LMG 10337
T (Steyn et al., 1998; Cao et al., 2014) and Pseudopedobacter beijingensis MCCC 1A01299
T (Cao et al., 2014) . The two Pseudopedobacter strains showed low 16S rRNA gene similarities to the Pedobacter strains (89.0-92.9 %) (Cao et al., 2014; Steyn et al., 1998) . In this study, a novel strain, T , was isolated. It formed a separate clade within the family Sphingobacteriaceae and showed low 16S rRNA gene sequence similarities to the Pedobacter and Pseudopedobacter members (86.8-91.7 %) and other Sphingobacteriaceae type strains. Thus, this strain was chosen for polyphasic taxonomic analyses.
During a process of isolating heavy-metal-resistant strains, a soil sample was collected from a sludge of Dalong manganese industry (108 34¢-109 09¢ E 27 08¢-27 31¢ N) in Tongren City, Guizhou Province, PR China. Strain YS-25 T was isolated using the dilution-plating method and incubated on R2A agar at 28 C for 7 days. The 16S rRNA gene was identified using the method of Fan et al. (2008) . Similarity searches with the derived sequences were performed using the EzTaxon-e server (Kim et al., 2012) . Multiple alignments and phylogenetic analyses were carried out by MEGA version 6.0 (Tamura et al., 2013) . Further phylogenetic tree reconstruction was performed using neighbourjoining (NJ) (Saitou & Nei, 1987; Tamura et al., 2013) , maximum-likelihood (Felsenstein, 1981) and maximumparsimony (Nei & Kumar, 2000) methods with bootstrap analysis based on 1000 replications (Felsenstein, 1985 T were obtained from culture collections and used for polyphasic analyses.
Growth was evaluated at 28 C on trypticase soy agar (TSA) (1 litre, 30 g Bacto tryptic soy broth and 15 g agar), 1/10 TSA, R2A agar (1 litre, 0.5 g yeast extract, 0.5 g pancreatic peptone, 0.5 g casein hydrolysate, 0.5 g D-glucose, 0.3 g sodium pyruvate, 0.3 g soluble starch, 0.3 g potassium phosphate dibasic, 0.05 g MgSO 4 and 15 g agar) and LB (Luria-Bertani) agar. Growth temperature was tested at 4, 18, 25, 28, 37 and 45 C in R2A medium for 7 days. Tolerance of NaCl for growth was determined at 0, 1, 2, 3, 4, 5 and 8 % (w/v) in R2A medium for 7 days. Growth at different pH levels (pH 4.0-10.0, at intervals of 1.0 pH unit) was performed in the citrate/phosphate and Tris/ HCl buffer systems for 7 days. The pH level was adjusted at the beginning of inoculation in R2A medium. Anaerobic growth was determined in an anaerobic chamber (Mitsubishi Gas Chemical) on R2A agar at 28 C for 2 weeks. Gliding was investigated by the hanging-drop method (Bernardet et al., 2002 
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Olivibacter jilunii 14-2A T (HQ848949)
Olivibacter ginsengisoli Gsoil 060 T (AB267716)
Pseudosphingobacterium domesticum DC-186 T (AM407725)
Olivibacter soli examined on exponentially growing cultures by transmission electron microscopy (Hitachi H-7650). Gram staining was performed according to Dussault (1955) . Hydrolysis of starch, gelatin, casein, urea, CM-cellulose and Tween 20, 40, 60 and 80 was carried out according to Cowan & Steel (1965) . Hydrolysis of DNA was performed as described by Smibert & Krieg (1994) . Production of H 2 S and indole, nitrate and nitrite reduction, methyl red and Voges-Proskauer tests were carried out according to the method of Dong & Cai (2001) . Oxidase activity was evaluated via the oxidation of 1 % p-aminodimethylaniline oxalate (bioM erieux), and catalase activity was determined by assessing bubble production in 3 % (v/v) hydrogen peroxide solution. Acid production from various carbohydrates was determined according to Hugh & Leifson (1953) . Antibiotic-susceptibility tests were performed by spreading bacterial suspensions on culture plates and applying filter-paper discs containing different antibiotics (Hangzhou Microbial Reagent) as described by Luo et al. (2012) . Susceptibility to the antibiotics was confirmed when the inhibition zone diameter is >10 mm. The ability to utilize sole carbon sources was tested by the traditional method (Dong & Cai, 2001 ) and API 32GN (bioM erieux) according to the manufacturer's description. In addition, API 20NE and API ZYM strips (bioM erieux) were carried out according to the manufacturer's description.
Strain YS-25 T was Gram-staining-negative, facultative anaerobic, rod shaped (0.35-0.5Â1-2 µm, Fig. S3 ) and motile by gliding. Colonies in R2A agar were smooth, light pink and circular or fusiform. More details of the morphological and physiological characteristics of strain YS-25 T are shown in the species description. All members of the genus Pedobacter are obligately aerobic, Gram-stainingnegative, rod shaped, motile by gliding and negative for urease, gelatinase and indole production (Margesin & Zhang, 2013; Da et al., 2015) . Pseudopedobacter species are obligately aerobic, Gram-staining-negative, rod shaped, motile by gliding and positive for catalase and oxidase (Steyn et al., 1998; Cao et al., 2014 T showed different phenotypic characteristics; it was facultative anaerobic, able to hydrolyse Tween 40, positive for cystine arylamidase and negative for mannose assimilation and b-galactosidase, whereas the other strains were not (Table 1) .
For whole-cell fatty acid analysis, strain T and the three reference strains were grown in R2A medium at 25 C until the bacteria reached the mid-exponential phase. The fatty acids were analysed by GC (6890; Hewlett Packard), according to the instructions of the Sherlock Microbial Identification System (MIDI Sherlock version 4.5, MIDI database TSBA40 4.10) (Kroppenstedt, 1985; Sasser, 1990) . The major fatty acids (>5 %) of strain YS-25 T were iso-C 15 : 0 (40 %), summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 !7c, 12.9 %), unknown ECL 13.565 (8.8 %), iso-C 17 : 0 3-OH (7.7 %), iso-C 17 : 1 !9c (7.5 %) and anteiso-C 15 : 0 (6.3 %) ( Table 2) . Strain YS-25 T contained higher amounts of iso-C 15 : 0 and unknown ECL 13.565 and lower amounts of summed feature 3 than the other three reference strains.
For the polar lipids and respiratory quinones analysis, strain YS-25 T was grown in R2A medium at 25 C until the bacteria reached the mid-exponential phase. The polar lipids were tested by the Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ, Braunschweig, Germany) using the methods described by Bligh et al. (1959) , Tindall (1990a, b) and Tindall et al. (2007) . The polar lipids of strain YS-25 T were phosphatidylethanolamine, aminolipid, two unknown lipids and two glycolipids (Fig. S4) . According to previous reports, all Pedobacter and Pseudopedobacter members possessed phosphatidylethanolamine and sphingolipids and lack glycolipids (Steyn et al., 1998; Zhou et al., 2012; Cao et al., 2014) . The presence of glycolipids and the absence of sphingolipid differed strain T from the strains of Pedobacter and Pseudopedobacter genera (Fig. S4) .
The respiratory quinones were tested by the DSMZ. The respiratory quinones were extracted using the methods described by Tindall (1990a, b) , separated into their different classes by TLC on silica gel (Macherey-Nagel Art. No. 805 023) and identified by an HPLC. Strain YS-25 T contained menaquinone 7 (MK-7) as the only menaquinone. Similarly, all Pedobacter and Pseudopedobacter species contain MK-7 as the major respiratory quinone (Steyn et al., 1998; Zhou et al., 2012; Cao et al., 2014) .
The DNA G+C content was 42.0 mol%, as determined by HPLC according to the method of Tamaoka & Komagata (1984) . It was similar to the strains of genus Pedobacter (36-47.5 mol%; Kook et al., 2014; Da et al., 2015) , but higher than the strains of the genus Pseudopedobacter (36-38 mol%; Steyn et al., 1998; Cao et al., 2014) .
The phylogenetic, phenotypic and chemotaxonomic analytical data showed that strain YS-25 T belonged to the family Sphingobacteriaceae but is different from the members of Pedobacter, Pseudopedobacter and other genera. Therefore, we suggest that strain YS-25 T represents a novel genus and species, for which the name Pelobium manganitolerans gen. nov., sp. nov. is proposed.
Description of Pelobium gen. nov.
Pelobium (Pe.lo¢bi.um. Gr. n. pelos mud; Gr. n. bios life; N. L. neut. n. Pelobium a living form from mud).
Cells are Gram-staining-negative, facultative anaerobic, rod shaped, motile by gliding and positive for oxidase and catalase activity. The major fatty acids are iso-C 15 : 0 , summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 !7c), unknown ECL 13.565, iso-C 17 : 0 3-OH, iso-C 17 : 1 !9c and anteiso-C 15 : 0 . The only respiratory quinone is menaquinone 7. The polar lipid profile consists of phosphatidylethanolamine, aminolipid, two unknown PE, phosphatidylethanolamine; GL, glycolipid; AL, aminolipid; PL, phospholipid; SL, sphingolipid. All strains are positive for hydrolysis of aesculin; glucose fermentation; oxidase, catalase, alkaline phosphatase, esterase (C4), esterase lipase (C8), acid phosphatase, naphthol-AS-Bl-phosphoamidase, a-galactosidase, b-galactosidase, a-glucosidase and N-acetyl-b-glucosaminidase activity; and assimilation of D-glucose, N-acetylglucosamine, maltose and rhamnose. All strains are negative for hydrolysis of Tween 80, casein, gelatin, urea and CM-cellulose; H 2 S and indole production; nitrate or nitrite reduction; arginine dihydrolase, trypsin, a-chymotrypsin, b-glucuronidase, a-fucosidase activity; and assimilation of D-ribose, inositol, potassium gluconate, capric acid, adipic acid, malic acid, trisodium citrate, phenylacetic acid, itaconic acid, suberic acid, sodium malonate, sodium acetate, lactic acid, L-alanine, potassium 5-ketogluconate, glycogen, 3-hydroxybenzoic acid, L-serine, L-fucose, propionic acid, capric acid, valeric acid, L-histidine, potassium 2-ketogluconate, 3-hydroxybutyric acid, 4-hydroxybenzoic acid and L-proline. All strains are sensitive to amikacin (30), piperacillin (100), cefradine (30) Displays the following properties in addition to those given in the genus description. Cells are 0.35-0.5Â1-2 µm. Colonies in R2A agar are smooth, light pink and circular or fusiform. Growth occurs in R2A agar and 1/10 TSA, but not LB agar or TSA. Growth is observed at 18-37 C, pH 6-9 and 0-6 % (w/v) NaCl. Optimum growth occurs at 28 C, pH 7.0 and 0 % NaCl. Starch, Tween 40 and 60 and DNA are hydrolysed, but not Tween 20 and 80, casein and CM-cellulose. Negative reactions for H 2 S production and methyl red test, but positive for Voges-Proskauer test. In the API 20NE test, nitrate or nitrite reduction, indole production, gelatin and urea hydrolysis, arginine dihydrolase and assimilation for D-mannose, potassium gluconate, capric acid, adipic acid, malic acid, trisodium citrate and phenylacetic acid are negative; aesculin hydrolysis and glucose fermentation are positive. In the API ZYM test, positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine aminopeptidase, valine aminopeptidase, cysteine aminopeptidase, acid phosphatase, naphthol-AS-Bl-phosphoamidase, b-galactosidase, a-glucosidase and N-acetyl-b-glucosaminidase; weakly positive for lipase (C14) and a-galactosidase; negative for trypsin, a-chymotrypsin, b-glucuronidase, b-glucosidase, a-fucosidase and a-mannosidase. In the API 32GN test, the sole carbon sources utilized include D-glucose, L-arabinose, N-acetylglucosamine, maltose, rhamnose, sucrose and fructose, but The type strain is YS-25 T (=KCTC 52203 T =CCTCC AB 2016051 T ), isolated from a sludge of a manganese mine in Tongren City, Guizhou Province, PR China. *Summed feature 2 comprises C 14 : 0 3-OH and/or iso-C 16 : 1 ; summed feature 3 comprises iso-C 15 : 0 2-OH and/or C 16 : 1 !7c; and summed feature 4 comprises iso-C 17 : 1 and/or anteiso-C 17 : 1 B.
